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Background: Clivus fractures are highly uncommon. The classification by Corradino et al. divides the different lesions
in longitudinal, transverse and oblique fractures. Longitudinal types are associated with the highest mortality rate
between 67 – 80%. Clivus fractures are often found after high velocity trauma, especially traffic accidents and falls. The
risk of neurologic lesions is high, because of the anatomic proximity to neurovascular structures like the brainstem, the
vertebrobasilar artery, and the cranial nerves. Longitudinal clivus fractures have a special risk of causing entrapment of
the basilar artery and thus ischemia of the brainstem.
Case presentation: This lesion in our patient was a combination-fracture of the craniocervical junction with a
transverse clivus fracture. In this case, the primary closed reduction of the clivus fracture and the immobilization with a
halo device was the therapy of choice and led to consolidation of the fracture.
Conclusion: Therapy advices and examples in the literature are scarce. We present a patient with a clivus fracture, who
could be well treated by a halo device. Through detailed research of the literature a therapy algorithm has been
developed.
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Clivus fractures are highly uncommon [1,2]. The classifi-
cation by Corradino et al. [2] divides the different lesions
in longitudinal, transverse and oblique fractures. Longitu-
dinal types are associated with the highest mortality rate
between 67 – 80% [2]. Clivus fractures are often found
after high velocity trauma, especially traffic accidents and
falls [3,4]. The risk of neurologic lesions is high, because
of the anatomic proximity to neurovascular structures like
the brainstem, the vertebrobasilar artery, and the cranial
nerves. Longitudinal clivus fractures have a special risk of
causing entrapment of the basilar artery and thus ischemia
of the brainstem [3].
Case presentation
A 43-year-old polytraumatized male patient was admitted
in May 2009 to our clinic. He had fallen off a scaffolding,
which was 4 meters high. Initially he showed movement
of all four extremities and was stable from respiratory and* Correspondence: julia.evers@ukmuenster.de
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reproduction in any medium, provided the orhemodynamic point of view. However, due to a deterio-
rated mental state the patient was intubated at the scene
of the accident.
The computed tomography (CT) scan revealed the
following injuries:
 Dislocated clivus fracture – transverse type [2],
extending into the left occipital condyle (Figure 1,
Figure 2, Figure 3)
 Fracture of the atlas, anterior arch
 Fractures of the transverse processes of the lumbar
vertebral bodies 1 to 4 and thoracic vertebral bodies
5 to 10
 Traumatic brain injury with subarachnoidal bleeding
manifested by initial unconsciousness and retrograde
amnesia
 Pelvic fractures with non-dislocated fractures of the
anterior and posterior columns of the acetabulum,
as well as the os ilium, and transforaminal fracture
of the sacrum
 Fracture of the left clavicle
 Multiple rib fractures, left thorax
 Subluxation of the jaw-jointtd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Figure 1 antero-posterior and lateral view of clivus fracture on the day of admission.
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diagnostics, the patient was brought to the operating
theatre, where a closed reduction of the clivus fracture
under manual traction and c-arm control was performed.
A primary immobilization of the cervical spine was
achieved by use of a halo device. According to the
guidelines [5] a CT-angiography of the cervical vessels
was performed. As a result of this routine imaging,
suspicion of a dissection of the left vertebral artery in
segment V4 was entertained. Anticoagulation with
heparin was started. The following angiographic magnetic
resonance imaging (MRI) and conventional 4-vessel-
angiography confirmed the initial suspicion (Figures 4
and 5). In the MRI of the cervical spine no further liga-
mentous instability could be detected. Due to the complex
injuries sustained, the road to recovery for the patient after
intensive care treatment was difficult, but ultimately
successful. After 12 weeks of immobilization the follow-up
CT-scan showed a sufficient bony bridging of the clivus
fracture and the halo fixation was removed Figure 6.Figure 2 Computed tomography reconstruction of the
craniocervical conjunction with fracture extending into the left
occipital condyle.The ligamentous stability of the cranial-cervical junction
was proved with a dynamic examination of the cervical
spine under radiologic C-arm control. The concluding
neurologic examination showed no abnormalities of the
cranial nerves. A mild motor deficit was detected in the
left arm and attributed to a lesion of the left brachial
plexus. A mild deficit was also found in the left leg and
was considered a result of trauma to the head. A final
conventional angiography of the vertebral artery could
no longer detect a dissection and the anticoagulation
was stopped 6 months after trauma. After rehabilitation
the patient was re-integrated back into his trained pro-
fession Figure 7.Discussion
The risk for patients with a clivus fracture of sustaining
concomitant neurovascular deficiencies is high because
of the anatomic proximity to cranial nerves, the brainstemFigure 3 Schematic depiction of the fracture’s course.
Figure 4 Magnetic resonance imaging angiography of the
cervical vessels.
Figure 5 Angiography with proof of dissection of the left
vertebral artery in segment V4.
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fractures especially, an entrapment of the basilar artery
can occur and lead to ischemia of the brainstem, which
may result in death of the patient. There are also reports
in the literature, however, of possible preventions of
this fatal course. Sato et al. [6] treated patients with a
concomitant vascular lesion with aspirin 100 mg per
day. Another treatment option, found in the literature,
was anticoagulation with argatroban [7]. Further patients
could successfully be treated with anticoagulation through
heparin and later warfarin [5].
There are also descriptions in the literature of lethal
courses of concomitant vascular injuries such as a report
of death of a patient with recurrent vasospasms of the
carotid artery [3]. Further, clivus fractures with traumatic
brain injuries are associated with very high risk of life-
threatening complications [3,6]. But in many cases,
neurologic deficits secondary to lesions of the cranial
nerves can be found. Commonly the 6th and 7th cranial
nerves are affected. Whereas a 6th nerve palsy is often
linked to transverse clivus fractures, a 7th is usually
affected only in longitudinal fracture types [3,6,8,9].
Further symptoms that may also occur are rhinorrhea,
otorrhea [3,9], fistulas between the carotid artery and
the sinus cavernosus, or an ophthalmoplegia [10].
With extension into the petrous bone, a deterioration
of hearing may occur [5,8]. In the case of a lesion of the
sella turcica, diabetes insipidus may result, which in most
cases is transient and can be treated by a temporary
hormone substitution [3].The list of possible symptom complexes is long and
well described in the literature. But options for a feasible
therapy for this fracture entity are scarce. Dashti et al.
[4] report a successful course of a patient with a clivus
fracture, treated with a halo.
A more unstable injury of the craniocervical conjunction
like reported by Maughan et al. [11] with an avulsion frac-
ture of the foramen magnum with bilateral fractures of the
occipital condyles, and extension into the inferior clivus
attained good results with an occipito-cervical fusion.
This fracture in our patient was a combination-fracture
of the craniocervical junction. Due to the extension of the
clivus fracture into the left occipital condyle, exact classifi-
cation of this fracture type was difficult. The anterior arch
fracture of the atlas itself was stable and did not need as
rigid a stabilization as the halo device.
Figure 6 Computed tomography of the cervical spine after 12 weeks of immobilization with a halo-device, proving the consolidation
of the fracture.
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condyle alone was comparable to a type II fracture ac-
cording to Anderson and Montesano [12]. This fracture
entity was regarded as stable or unstable, depending on
radiologic signs for instability and or ligamentous disrup-
tion and should be treated with or a hard collar or a halo
device or a surgical stabilization [13].
As this was a complex craniocervical lesion, with an
extended fracture of the clivus together with its complete
avulsion and associated disruption of the alar ligaments,
the decision to apply a halo device was made.
In this case, the primary closed reduction of the clivus
fracture and the immobilization with a halo device was
the therapy of choice and led to consolidation of the
fracture. A final dynamic examination of the cervical
spine after removal of the halo was conducted to exclude
persistent ligamentous instability. Persistent ligamentous
instability would indicate an occipito-cervical fusion.clivus fra
halo device
stability
ligamenteous 
CO/C1 dislo
Dynamic study under 
radiologic control
after 12 weeks
NO
Figure 7 Diagram 1: Algorithm for the management of craniocervicalConclusion
Clivus fractures are seldom seen. Therapy advices and
examples in the literature are scarce. The CT-scan and
the diagnostic investigation of the cervical vessels are
the basics for the assessment of concomitant injuries.
The treatment of choice is the closed reduction and
immobilization of the cervical spine with a halo fixation.
After immobilization a dynamic study of the cervical spine
should be conducted to exclude persistent ligamentous
instability. In this case, an occipito-cervical fusion must
be performed.Consent
Written informed consent was obtained from the patient
for publication of this Case Report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.cture
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